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»isl3of lbean'ayst]:Mcbedaloiiglbe480ximifeiigth. The rtdutiog eltmeoto 3Q2» 303» and 3(M trans^ 

dual polarized, oossod-dipole raifiating ctemcids were used. nxcive electiumagjodlic sigiial transmisiaufDs ami aic oom* 

Hie ficst rBdiatiogetemeot was placed 60 ami from tbeedge, posed of pans of dq)oles» 311a aod 3116, 312a and 3126^ 

tbe secDod clexDeiit was placed 120 mm iium liie Civl aiid313aaDd313fr,iesp0cti7ety.lliedipol6SComprisaagtiie 

clement, the third 120 mm from the second clement, and the 5 ndtating ekmcols 302, 303. and 304 ate crossed and 

fourth 120 mm from the third demem. The efeoKDU were configured with 45 degree slant ai^le»<wilh resjwci to the 

aHgocd along the vertical axis of die acray havrng dam axis of the array 3151 That is, the axes of tbe dtpoles arc 

an^ of +45 dc^ and ^5 degrees with req>«ct 10 tbe such thaithey are panllel with the polarizatioo 

Ycrtolax»13oftbc array. ^ , ^ ,^ sense icqiiiicd As diawiu the alaiit ai^ 

T\wsaR)orts were situated 120 mm firom the edgps of the jq +45 decrees aiid -45 de2ites,re3i)eclhray.Afihmifih 

ground plane and peipcndicutor to «»^^v«tica axis of^ angks of 445 degie«iS%5 degttes. U 

JJ^JlS on tT^T^mnS imdcTStnod by tho« skilled in the art that these angles can 

^^w,f?^^^S^l^ 1^' bcvaricdtDcitimiatlKjpcrfbnnanccofthcanlcmia A&ont 

along the fuDleS^ofteaJiport 15 radiation characteristics of the anicnw. 

Rc&rringDOw toFIGS. 5 and 6, an array 210 of crossed, Bach of tbe radiating dements 302, 303, and 304 receive 

dual-dipole radiatmg elcmeuls 202, 203, and 204 are s^na1shavtngpolar!7attonftof445 degrees and -45 degrees. 

attached to a ground plane 201 to operate in the cellular band Tbo received signals from paralkl drpolcs 311a, 312a, and 

of fteqveoaes of 820-^^ MHz. As dscussed above^ die 313a or 311^ 312fr. and313fr» are combioed using a feed 

S axnpo5UiunaodUifflaEHuasoftbBgiuiiiulpbnc2fllaKl^ ^ nawuik fiurcacfa pularizatiun. Tbe feed nclworii is cum* 

t0 fadiating elements 2U2,2Q3t, and 204 detenmne the radiation posed of coaxial, miatstdp, stzipline, or other type of 

^ characteTistics, beam width, and the ircqpedaooe of the anten* transmissioB hne. A diveisity receiver oonnected to ttie 

^ nas. ameuia then ebot»eft the scrooigest amongst these two com- 

'the radiating elements 202» 203, and 204 transmit and bincd tugnals ibr further proccstan^ Each of the ckmcnta 

iti receive clectromagytic signal transrotfittons and a^ 25 302, 303, and 304 can abo act as a Iramnntter provided that 

ptisedof paiisof dipoIe&.211a aQd2m.212a and212h. the traisrnicled signd at a differ^ tieqaency than the 

and 213a and 213^ re^)ec^vdy.T1ie dipoks comprising the icceived sigiiaL 

^Sjft^1^45d^^^^ J^^!i£*^'^ 

UJ ^riTSf the array 21^Thal is. thfZad of tbe^ote are 30 ??***L^ ^ ^^.Vt^H^ ^ 

5 airanged such that tbey are paralld with the polarizatioB P*^*^* ^ the vertical ans 315 of tbe array. Addihonaily, a 

sense requiTcd. Ak shown, the lOant ar^es -kl and -a are stctxod parasitic dement 3056 is supported and ekvaled by 

+45 degrees airi -45 degrees, tcspcctivdy.Althou^ shown rod supports 306c and 30ddL Tbe parasitic dement 3056 is 

witfi slant angicsof 445 degtees and -45 degrees, it wia be also parallel 10 ttw vertical axis 315 of tbe array and acts as 
p=| undcistood by those skilled in tbe an that Uiese angtescan « * d&-ooi^Hng rod. Tbe rod su{^orts are oonstroded of 

^ bcvaricdtooptimiictbcpcrfbrajanceoftheanlcnna. Afiont nott-conduding matctiaL Aldioi^ two jraraaittc ckmeots 

side wall 207 and rear side wall 208 contribute to die ucilhistrdcdmthiscmfcodmicn^itwillbcimdcistoaddut 

Q radiation cbaracterisiks of ttie antenna. ^ number can be varied aooordiiig 10 the exact ooafigun- 

U Each of the ratfiatmg dements 202,203. and 204 receive ^ ^ operaiieg diaracteristics of the array. 

signals having pdsizatioos of 445 degrees and-45d6giecs. 40 Thus, an antenna array is provided wfaidi is comprised of 

Tbe received signals from paialld dtpoiss 2tla, 212a, and daalpolarited radiating dements and produces two orthogo- 

213a, or 2U6, 2126^ and 2136, are combined using a feed polarized signals. Hirtbermore, tbe imreniion provides 

networic for each polarization. The feed oetworiE is oom- " antemia array where the antemas arc comprised of 

posed of coaxial, microfiH^, str^^ine, or other types of crossed-dipole dcmeots and which improves isolation 
tiansmffisioo lines. A dttvcrsity receiver coooected to the ^ between the dedromaguetic fidds of the crossed dipotc 

antenna then chooses the strongest amongji these two oom- elements. An antemu has also been provided wtiich sum* 

bmed signals for &rth«r processing, Eadi of the dements Ibe nuirher of antennas Foquired in a wireless Iclc- 

202,2Q3,and2Mcaadsoactasatransmitlcrprt>videdtbat c ommuni c ati on system tbereby providing an ae s thetica l ly 

ihc traiLsnntted signal is at a diJTeienl frequency than the pleasing structure that is of msmnmm size and scale, 
roocivod s^od. 50 Wliile tlie j^esent invention has been described with 

Aparaaitic dement 205 is stqiparted and elevated by pairs lefecenoe to one or more preferred embodimente, ttiose 

of rod supports 206a and 2066. The parasitic dement skilled in the art will recognize that many dianges may be 

preferably acts as a dennupliDg lud. Tbe pac«iiic dcmcoi made thereto wifhout departiiig ftom the spirit and scope of 

is perpendicular to the vertical axis 215 of the array. The rod ^ present inveotien ^ch is set fortii in tbe feJlowiog 
supports are constructed of a non^oodoctittg maseriat 55 ctaims. 

AttfaoDgh one parasitic element is sborwo, it wiO be voder- JWe daim: 

stood tiiat tbe exact aumber of parasitic demoiits can be LAoantema for dmultineoudy receiving separate dec- 
varied and d epe nd upon tl^ exad oonfigoratioa and other trooutgueijc signals comprtsii^: 

required characteristics of ttte antemn. a ground plane wiUi a length and having a verdcal axis 

Re£eningiiow to FIGS. 7 uidO, an array 310 of crossed, eo along said kngth; 

dod-dipole radiating deooents 302, 303, and 304 are con- a phirality of dipofe radiatmg dements, said radiatk^ 

nected to a ground plane 301 tooperate in the odtnlar band element com^ised of first and second co-focated, 

of frequencies of S20-960 MHz. As discussed above, the orthogonal dipdes, said dipoles aligned a first and 

composition and dtmcn^ms of the grouoid plane 301 and second pcedctcnziinod angles with respect to said ver^ 

radiating efements3Q2,303, and 304 dfliBimixie the radiatioo 65 tical axisy said radiattng elements and grcmnd plane 

characteristics, beam wi&h, and the mqiedaooe<rf the anten* producing first eilcctromagoetic fidds in response to 

nss. satd electromagnetic signals; 
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a pbtniity of aoo-ooodttcdve oqiportSr said snppoxts 
ccnatcftd to said ground plane asd pei p r Artic ai lar to 
said verticil axis and placed bawro sdcctrd uf said 
pkiality of d^ole radiatiog ekmentsi; 

a plurality of iadqteodent metallic parasitic elemcots 
UDumnected lt> xaid dqwles and placed m a Ncledcd of 
said plurality of supports, said first eloctromagnetic 
fields czdliog currents ia said mctalEc parasitic 
elensents, said cuxreots creating second electromag- 
netic fields, said second electrcaiag&ctic fields cancel- 
log with poniOBS of said first eieccromagiietic fidds. 

2. The antenna of daim 1 vfierchy 5aid first pftdeter* 
nxiocd aqgfe is substantially equal to 445 degrees w&h 
rospoct to said vortical axis and said second prcdctcnnkcd 
angle is substantially eqoal to -45 degcces with respect to 
said vertical axis. 

3. The antenna of claim 1 whetein said parasitic elements 
Kfc composed of ahiminum. 

4. The antcma of daim 1 wbeidn said support comprises 
an upper sur&ce and said parasitic ekments art positioned 
along sak! upper sttrfaoe of said soppca. 

5. The antenna of daim 1 wherein said plurality of 
si^tpons is located oiidway between said radiating elements. 

6. The antenna of daim 1 wherein said ground plaxK is 
composed of metal 

7. *lhe antenna of daim 1 wherein said plurality of 
radiating elements indudes exactly foor radiating elements. 

S. The anteima of daim 7 wherein said plurality of 
sti]ip»rt» includes exactly twti su|^irts. 

9. The antoona of daim 1 Mto^ said ra^atmgdemeols 
transQut olcctrcMnagoctic sigMils. 

10. Ad antenna £or stmultaneoosly ceceiviqg separate 
electxoma^tetic finals conqnising: 

a ground plane with a kngtb. said groond plane having a 
vertical axis abng said length; 

a phtrality of radiatiDg deoacats^ said radiating ekments 
c(Hx^ri9cd of first and second co4ocatcd, orthogonal 
d^lesy said first dipoles aligned at substantially a ^5 
degree angle with respect to said vertical axisy said 
second dqx>ka» aligned ni substantially a -45 dogivc 
angle wiUi nspcd to said vertical axis, said radiating 
elements and ground plane produdqg a first electro- 
magnetic field; 

a pinralxty of ooo-oonditotive supports connected to aaid 
ground plaoo, said stqyports perpendicular to said ver- 
ticai axis and placed between selected of said plvrality 
of dxpobt radiating ekmeats; 

a plurality of independent metallic parasitic elements 
unconnected to said dipoles and placed in a selected of 
said plurality of supports, said first dcctromagoctic 
fields exdl^ canents in said metailic parasitic 
doneots, said currents oceatittg seooxxi ekctromag* 
nctic fields^ said second ekctramagoctic fields cancel- 
ing with portions of said first dectromagoetic fidds; 

and 

diversity reception means coupled to said plurality of 
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14. The antBooa of daim 10 wherein said ground plane is 
composed of csetaL 

15. The antenna of daim 10 wtterein said plurality of 
radiating dements izKiudes exactly four raitlifrt tng dements. 

16. A method for piovidittg isolation Cor an array of 
radiating elements comprising the steps of: 

sirnultaneoosly receiving separate electrnmagncttc sig* 
nab; 

providing a ground plane havipg a vertical axis; 

providing a phirahty of dtpok radiating elements, said 
radiating elements con^rtsed of first and second 
co-tocated, orthogonal d^lcs^ satd dipoles aligned at 
a prcdcfcnnincd ane^c with respect to sail vertical axts» 
said rsdiatii^ dements having a top surface; 

producing fiist decuomagnetic fidds in said radiating 
ekments retqiooslve to said dediumagnetic signals; 

pfTwidti^ a pturality of non-oanductivc nappotisi, and 
placing said suj^Kirts pcrpcitdicular to said vertical axis 
and between selected of said phtrality of dipole radi- 
ating dements; 

pnividtng a fdurality iiT independent mctdtic x>araxi(tc 
dements mmmcctcd to said d^ks and pkixd m a 
selected of said phtrality of supports; 

exciting ciuients in said metalHc parasitic dements; 

creating second electromagnetic fields radiating fiom said 
parasitic dements; ami 

canceling with portions of said ftna dectrximagjtetic fidds 
with saii second dectromagnetio fields. 

17. The method of claim 16 oon^uising the fozlher step of 
pfadng Kaid parasittc elements midway between the bap 
sor&ces of said radiatiog dements and said ground plane. 

IS.lheoaeihodofdaim 16 comprising tite fitrther step of 
ori^tiitg the radiatmg elements at a predetermined an^ 
with respect lo the vertical axis of the array. 

19. An antenna fisr dmultaneooaly icceiviog separale 
electromagnetic signals oomprisipg: 

a ^outtd plane wftb a length and having a vertical axis 
along said kngtb; 

a phtrality of d^de radiatiog ekmentsi* said radiatiog 
dements comprised of first and second oo-locatedL 
orthogonal d^o!es> said dipoles aligned at first and 
second predetenmned angjks widi req»ect to said ver- 
tical axis» said racfiatmg ekments producing first elec- 
tromagnetic fidds m leqxnse to said dectromagtietic 
signal 

a phsafity of ooixoaduciivc supports^ said supports 
connected to said ground plane aiKl parafld to said 
vertical axis and jdaced a^acenC selected of said pin- 
raltty of dqinle radf iting elem en ts 

a phtrality of independent metallic parasitic ekments 
tmcormected to said d^oks and placed in a selected of 
said plurality of si^>ports. said first dectromagnetic 
fields exctttqg currents in said metallic parasitic 
dements, said currents onatiog second clcctromag- 
netk fields, said second dectromagnetic fidds caned- 
ing with portions of said lirst ekdromagnetic fields. 

20. The antenna of daim 19 whereby said first predeter- 
nnned angfe s sBbslantiaUy equd to -mIS degrees with 



radiating ekments fiv sekctiqg between said ploraliiy 60 ne^>eci to said vertical axis and said sea»id ptedetennined 



of dcctitcd signals. 

11. 'ilie antenna of daim 10 wberetn said parasitic ek- 
ments are composed o£ atuminum. 

12. The anteima of daim 10 wherein said parasitic ek- 
ments are pomtioaeddorig an iqipersarfiioe of said supports. «5 

13. The antenna of daim 10 wherein said plurality of 
supports is located midway between »id antennas. 



angk b substantially equal to -45 degrees with respect to 
said verticd axis. 

21. The antenna of daim 19 wtierda said patashic de- 
ments are composed of ahimimim, 

23. The antenna of daim 19 wherein said sopports com- 
Iffises an t^r sotr&oe and said parasitic ekmertts are 
posi'tjoned abf^ an tqiper snifaoe of said support 
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23. Ute aoteana of claiai 19 wbcieia said ^uialily of 
suf^Kjits is lociUi:d ;id}aceDt to said ndialkg ckmcDts. 

24. Ibe aotci&u of diim 19 wherein said gvou&d plate is 
composed of mctaL 

25. The antenna of claim 19 wbeieio said pturafity of 
ndiatiog eleioenis Indodes exKSly three ladiatiog cleincQts^ 

2(. The anteona of daxm 25 wfaer»tD said plurality of 
soppofts inchides exactly two sets of supports. 

27. Amctbod for providing fqgh isolation for an amy of 
radiatiae eteotents c om p r a si ng the steps of: 

sanroltaneoitsly receiving separate clcctiomagDetic sig- 
nals; 

providiag a ground plane havsig a vertical axis; 

pncividing a plurality of dfpole radiating elements said 
radiating elements compiised of first and second 
co-located» orthogonal dipokSr said dipoles aligned at 
a predetennined SQgte with reflect to said vertical aods, 
said nu£atmg cknaents bavkg a top sur&OQ 

producing ficst dectromagneijc £clds in said radiating 
ekmeots responaxve to said ciectromagDetic aagnab; 
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providing a ptnrality of non-coodoctive siqiports, aod 
placiQg said soppocts parallel to said vertical axis aod 
adjaccni selected of said ptnrality of d^k radiating 



providiag a pfairalfty of iodepmdeol metalHc parasitic 
ckoDoits aoooDDocted to said d^les and plMcd m a 
selected of said phuality of siq»ports 
exdtiog cszreals in said metallic parasitic elcmems; 
creating seccffid deetromagaotic fields ladisting ton said 

parasitic elements; aod 
canceling with portions of safd finctclcdmrn^netic (letds 

with said second electromagnetic fields. 
2&. The metbodof chim 27 comprising the fbrtber sie|» of 
placing said parasitic elements midsiray between the top 
sor£ace of said radiating element and ground plane of 
selected of said faousinga 

29. The method of daim 27 oompristqg the further step of 
orienting the radiatiDg elements at e predetermmed angle 
with respea to the vertical axis of the array. 
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